INTRODUCTION
The aim of this paper is to give a unified approach to obtain the boundedness of certain radial multipliers and maximal operators on LP(Rn) such as Bochner-Riesz means or the Hardy-Littlewood maximal operator. We do this by employing transference and variations of the method of rotations. We obtain precise estimates for the norms of these operators acting on LP(Rn) as a function of n.
These types of studies were initiated by E. Stein and J. 0. Stromberg in [SS] . In this paper they proved that the Hardy-Littlewood maximal operator over Euclidean balls, M, satisfies the inequality IIMf IlP < C(p) llf IlP for f E LP(Rn) where C(p) < +00 (p > 1) is bounded as the dimension n increases.
One of our goals was to provide a proof of this result that gives for C(p) a numerical value bounded independently of n. As a consequence of our study we obtain a partial answer. and Cm, n,, is a "natural" constant which will be defined in the course of the paper. For example, the multipliers XB, Ig1m(1 _ IgI24l, 1X'ly, y E R, can be obtained from these multipliers with suitable choices of m, a and (0. The Riesz transforms of higher order are highly related to the above family of multipliers and we make use of the following inequality due to Stein [Si] Theorem B.
( IR ) 12 This estimate can be shown to be sharp. As a consequence of Theorem E we obtain Theorem A and, for example, another proof of the boundedness of the maximal Bochner-Riesz means of positive order on L2(Rn).
The paper is organized as follows. In the first section, we prove Theorem C. Maximal Theorems D and E are proved in ?2. They are used to prove Theorem A and to give a new argument for the L2 boundedness of the maximal BochnerRiesz means of positive order. In ?3, we extend Theorem A to a more general class of maximal operators and conclude the paper with some remarks, We are indebted to Professor Guido Weiss for a series of lectures he gave on the transference methods that he developed with R. Coifman [CW] , while both of us were in the Department of Mathematics of Washington University in St. Louis. He introduced both of us to these topics and led us to the study of these problems. We thank him also for the numerous comments he made on our work.
RADIAL MULTIPLIERS OBTAINED BY TRANSFERENCE
Let us explain in a few words the proof given by G. Pisier of the boundedness of the Riesz transforms on LP (Rn) . This is a natural introduction to our study.
For f E 9'(Rn) and y E Rn, consider the Hilbert transform on Rn acting in the direction y:
+001
Hyf(x) =p.v.
-f(x-ty)dt. J_ t A well-known transference argument (see [CW] ) shows that for all y E Rn: The last inequality is obtained, after a change in the order of integration, from the transference result for the Hilbert transform in the y direction and from the fact that (Rn, Yn) is a probability space. As we can see, the two main tools used in this outline of the proof are the application of the special projection Q followed by that of an operator whose boundedness can be obtained by transference. Our first theorem will make use of these ideas.
We feel that the computations made in Rn equipped with the Gaussian measure are somewhat artificial since the "natural" setting for the variable y is the unit sphere In-, endowed with the rotational invariant measure dy' normalized so that f_ dy' = 1. It turns out that a formula similar to (*) can be obtained in this setting. A heuristic argument which might explain the method of Pisier is that (RI, Yn) can be seen as an asymptotic version of (In-I, dy') . IIYIILq(l n-,dy') < q / iiYIIL2( -I ,dy') 1 < q < oo, for all spherical harmonics of degree m. This is a good substitute for (**) that enables us to obtain boundedness properties of Qm on Lq(Xn-I, dy'), 1 < q < oo. Let us observe again that the significance of the normalization imposed on Mm (4) defined in (1.1) is apparent here since it allows us to obtain the natural higher Riesz transforms.
We are now ready to prove (1.2). It is clearly enough to suppose 2 < p < oo since we are dealing with a convolution operator. From the relation jJk7"m iY7m(4')i2 -1 (see [SW, Thus, in order to recover the result of E. Stein about the boundedness of the Hardy-Littlewood maximal operator on LP(Rn) with a norm bounded independently of n, we study in ?2 maximal operators and g-functions associated to the multipliers M9.
RELATED MAXIMAL OPERATORS AND g-FUNCTIONS
The first natural question is to try to transfer a maximal inequality from one dimension to n dimensions hoping to be able to control the norms independently of n. We have partially succeeded in this direction. 
Let us emphasize that to get the result for LP(Rn) we need the hypothesis (2.1) for LP/s(R) for some 1 < s < min(2, p). That is, in this case the transference is done from LP/s (R) to LP (RI).
For a kernel K in Rn, Kr Proof. We prove the inequality (2.2) for m > 1. The difficulty here is to deal carefully with the Riesz transforms when using (1.4). We introduce At this point, let us make the following remark. We were first interested in the behavior in n of the various constants occurring in (1.7), (1.8), (1.9) and (2.2). However, the price we have to pay is an exponential growth in m of these constants. With regard to the above example, the behavior in m turns to be essential when n is fixed. Then, a reexamination of these inequalities shows that we can obtain, for n fixed, constants growing polynomially in m. This could be useful for extending the above ideas.
We examine, now, Example (2) in ?1 in order to obtain dimension free estimates for the Hardy-Littlewood operator. From Theorem 6 applied with 
